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Pierce County Surface Water Management
April 5th, 2018
The Clarks Creek Dispute 
Resolution Agreement 
Plan: 
Advancing the use of 
model based analysis to 
demonstrate reasonable 
assurance in WA State
Clarks Creek Watershed
Designated Beneficial Uses 
• Core Salmon Habitat (7 species)
• Primary Contact
• Domestic Water Supply
Shared Jurisdiction
• Pierce County, City of Puyallup, WSDOT
State Water Quality Assessment
• Category 5 - 303d List as Impaired 
• TMDL for:
Dissolved Oxygen (DO) Deficiency
Excessive Sediment Loading 
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WLA + LA + NL + (MOS + RC) = WRC + PAC
WLA = Waste Load Allocation: Point Sources
LA = Load Allocation: Nonpoint Sources
NL = Natural Load: Undeveloped Condition 
RC = Reserve Capacity: Future Development
MOS = Margin of Safety: Captures Uncertainty
WRC = Watershed’s Pollutant Retention Capacity
PAC = Pollutant Assimilating Capacity
Waste Load Allocations
• Dissolved Oxygen
Reduce 50% of Stormwater Runoff Volume 
or 
Treat 50% of Untreated Stormwater Volume 
Based on the October 21, 2003 Storm Event
• Sediment
Reduce Average Annual Sediment Load by 66%
Based on a Reference Condition Comparison
Clarks Creek TMDL Implementation Targets
Load Allocations
• Permanently Reduce Elodea by 75%
• Increase Effective Riparian Shade by 85%
• Reduce Non-Point Sediment Load by 26 
tons/year
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Dispute Resolution Agreement Benefits
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5-Year Reassessment 
Project to Guide Future 
TMDL Implementation
Reserved Appeal Rights
Clear Depiction of the 
County’s 
Responsibilities
(Increased Certainty)
Specific, 
Quantifiable 
Measures to Track 
Progress of 
Investments
(Increased Reasonable 
Assurance) Introduces a BMP Crediting 
Approach for WQIPs, 
Advanced Street Sweeping 
Program, and Instream 
Improvement  Projects 
Clarks Creek Restoration Plan Strategy
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Water Quality Standards Compliance Demonstration
A Plan that attempts to create program alignment and policy accountability 
through a limited application of Reasonable Assurance Analysis
Implement
• Stormwater Quality 
Improvement 
Projects
• Water Quality 
Program Actions
Track and Report
• Quantify  Stormwater 
BMP Performance
• Quantify Advanced 
Technology 
Applications
• Enhanced Inspection 
and Maintenance  
Practices
TMDL Pollution 
Budget
Meet Numeric       
TMDL 
Implementation 
Targets
State 
Regulations
Achieve Water 
Quality 
Standards
CWA Federal 
Policy
Existing and 
Designated 
Beneficial Uses 
Protected
TMDL HSPF
• Tributary area
• HRUs
Volume and Load Reduction Estimation: 
Stormwater Facilities
Brown and Caldwell 7
Projects
• Plan and report 
review
• Project details
• Stage-area
• Discharge
• Infiltration
FTABLE
• Stage
• Area
• Volume
• Discharge
• Exfiltration
• Overflow
HSPF Simulation
• Inflow & sediment in
• Reservoir routing of flow
• Orifice outflow
• Exfiltration 
• Sediment in influent
Sediment and 
Treatment 
Calculations
• Load in
• Load out
• Volume in
• Volume out
Maintenance
• Rating (3–5)
• Discount (0–20%) applied 
to discharge sediment
BMP Effluent
• Ecology Basic 
Treatment
• 80% removal for 100–
200 mg/L influent
• 20 mg/L for influent 
less than 100 mg/L
• Reviewed plan, 
section, outlet 
structure, overflow
• Developed stage-area 
table
BMP Facility F-TABLE Development
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9Stage 
Storage 
Discharge
Sediment Reduction Calculation
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Stormwater Pond
Influent
Qin
Lin
(Cin)
Exfiltration
Qexf
Cexf = Cin
(Lexf)
Effluent
Qover + Qout
Lover + Lout
Discharge through 
WQ orifice
Qout  
Cout
(Lout)
Overflow or bypass
Qover
Cover = Cin
(Lover)
Ecology Basic Treatment 
standard
80% removal of TSS for 
influent up to 200 mg/L, 
down to 20 mg/L effluent
Treatment through 
exfiltration
No treatment through 
other orifice or the 
overflow
If not fully 
maintained, 
Lout was 
increased
Sediment 
Reduction =
Lin - Lover - Lout
Clarks Creek Sediment Reduction Action 
Plan (CCSRAP)
- Estimated volume of past channel erosion 
(CCSRAP)
• Estimated total eroded material from field 
measurements
• Calculated average loss per lineal foot
• Calculated average annual 
loss (assuming 95-year period [1916–2011])
Stream Stabilization Benefits
11
=  (average annual loss x % reduction) x project area lengthAnnual Sediment Load Reduction 
Estimated total 
eroded material 
from depths of 
incisions
Project
Why Pursue Reasonable Assurance Analysis
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• Focus on the Right Pollutants
• Design the Right Projects
• At the Right Scale
• In the Right Place
• For the Right Price
• Operationally Maintained
Increased Certainty 
of Outcome 
(Investment 
Insurance)
RAA methods provide a critical framework for comparing stormwater management alternatives, including 
different mixes of structural and non-structural practices and different options for distributing stormwater
management practices and facilities throughout the program implementation area.
How the Plan’s Strategy Strives to Improve the TMDL 
Process
(A) Establish a Shared Definition of the Problem
(B) Develop Greater Networks of Inter-Organizational Trust 
(C) Define Common Interests (e.g. Mutual Assurance Analysis) 
(D) Balance of Power Among Policy, Regulatory and Program Implementers
(E) Increase the Diversity of Policy Instruments
Thank you…
Questions?
The Results of the Plan’s Initial Investment
The Results of the Plan’s Initial Investment
